Isolation of mutants of the Arabidopsis thaliana alternative oxidase (ubiquinol:oxygen oxidoreductase) resistant to salicylhydroxamic acid.
The plant-type ubiquinol:oxygen oxidoreductase, commonly called the alternative oxidase, is a respiratory enzyme thought to contain non-heme iron at its active site. To explore the structure of the enzyme by identifying amino acids involved in inhibitor-binding, a library of random mutants of the Arabidopsis thaliana alternative oxidase was constructed using error-prone polymerase chain reaction and expressed in the heme-deficient Escherichia coli SASX41B. Selection for resistance to salicylhydroxamic acid (SHAM) resulted in the recovery of four mutations. Three of these, F215L, M219I, and M219V, confer a small, but measurable resistance to SHAM of between 1.4- and 1.7-fold relative to the wild type alternative oxidase. These changes are located in a putative amphipathic helix following the second transmembrane helix. The fourth mutation, G303E, is found three residues from the C-terminus of the protein, and results in 4. 6-fold resistance to SHAM. None of the mutations have any effect on the sensitivity of the alternative oxidase to propyl gallate. The identification of distant residues involved in SHAM resistance suggests that the poorly conserved C-terminal region is in spatial proximity to the amphipathic helix, and thus located in the vicinity of the iron-binding motif.